Insulin-specific sensitization of cultured cerebrocortical neurons to glutamate excitotoxicity.
The effect of insulin on the sensitivity of neurons to excitatory amino acid-induced cytotoxic cell death was examined in primary cultures of the rat cerebral cortex. Cells developed for two weeks in serum supplemented medium in the presence or absence of insulin, insulin-like growth factor or b-fibroblast growth factor. Excitotoxic cell death was induced by 1 mmol/l glutamate, N-methyl-D-aspartate, kainate or quisqualate. The vulnerability of cells was evaluated by the measurement of lactate dehydrogenase release due to cytotoxic injury. In contrast to the moderate evaluation of protein content by all the 3 growth factors, only insulin increased the vulnerability of cells to the neurotoxic effects of glutamate and of the 3 excitatory amino acid receptor agonists examined. Our results show that the induction of vulnerability in cortical cultures is a specific action of insulin and not a general effect of growth factors. Moreover, the increased vulnerability to N-methyl-D-aspartate, quisqualate and kainate suggests that the effect of insulin is exerted through intracellular mechanisms other than a selective induction of one subpopulation of excitatory amino acid receptors.